MSTrY-grown cultures was done when 80% of the supplied thiosulfate had been 1 4 7 converted to tetrathionate or 80% of the supplied tetrathionate was converted to sulfate 1 4 8 respectively. Harvested cells were washed twice with 50 mM potassium phosphate 1 4 9 buffer (pH 7.5) and finally resuspended in the same buffer. Cells were maintained for no 1 5 0 longer for 2 h at 30°C before being used for oxygen consumption assays. Oxidation of 1 5 1 reduced sulfur compounds was thenmeasured polarographically in a Biological Oxygen 1 5 2
Monitor equipped with a Clarke-type oxygen electrode (Yellow Springs Instruments, 1 5 3 Yellow Springs, OH, USA), at 30°C, in potassium phosphate buffer (pH 7.5) with cells 1 5 4 equivalent to 300 mg of proteins in 3 ml reaction volumes. Reaction mixtures contain 1 5 5 following substrate concentrations: sodium thiosulfate 10 mM; potassium tetrathionate 5 1 5 6 mM and sodium sulfite 2 mM in 5 mM EDTA. Calculations were based on the 1 5 7 assumption (according to the instrument manual) that an 18% change in oxygen 1 5 8 concentration equivalent to 2.71 ml of oxygen consumed. In all the above cases, oxygen Notably, substrate-dependent oxygen consumption rates of inhibitor treated cells did not 1 7 3 change during changing the pH of the assay buffer to 8.5 from 7.5. Therefore, only the prior to the oxygen consumption assays. Treated cells were washed with 50 mM values obtained in this way for GSH-treated sets were finally compared with the values 1 8 0 already obtained for the untreated ones. Activities of the thiosulfate-, tetrathionate-or sulfite oxidizing enzyme systems 1 8 3 were assayed in the CFEs of MSY-, MSTy-or MSTry-grown cultures. Cells were were 1 8 4 9 harvested at the same growth stages as stated for the substrate dependent oxygen 1 8 5 consumption assays. Harvested cells were washed twice and resuspended in 50 mM 1 8 6 potassium phosphate buffer (pH 7.5), following which they were lysed by sonication. After high-speed centrifugation at 16,000 × g for 20 min, supernatants were taken out in method. Thiosulfate dehydrogenase activity in the CFEs was determined by a method 1 9 0 improvised from that described earlier [35] . A reaction mixture (2.0 ml) containing 50 mM 1 9 1 potassium phosphate buffer (pH 7.5), 2 mM potassium ferricyanide, 7.5 mM of sodium 1 9 2 thiosulfate and CFE (≈200 µg of protein) was prepared to start the reaction. Enzyme 1 9 3 activity was determined spectrophotometrically by measuring the rate of ferricyanide 1 9 4 reduction at 420 nm. Activity of the tetrathionate-oxidizing enzyme system in the crude 1 9 5
CFEs was then estimated according a method similar to the one used for thiosulfate 1 9 6 dehydrogenase, except for the fact that here 7.5 mM potassium tetrathionate was added 1 9 7 instead of sodium thiosulfate. Sulfite dehydrogenase / oxidase activity in the CFEs was 1 9 8 assayed using a method adapted from one described earlier [12] . Here, the reaction 1 9 9 mixture (2.0 ml) contained 50 mM Tris-HCl (pH 7.9), 2 mM potassium ferricyanide, 3 mM 2 0 0 sodium sulfite in 5 mM EDTA and CFE (≈200 µmg of protein). To verify the potential 2 0 1 effect of glutathione on the activities of these enzyme systems, the above reactions DDBJ/ENA/GenBank under the accession RAPG00000000, the version described in this 2 1 7 paper is RAPG00000000.1. All information regarding this Whole Genome Shotgun 2 1 8 project is available in the GenBank under the BioProject PRJNA492192, while the raw 2 1 9 sequence reads obtained from the Ion PGM run are available in the NCBI Short Read Completeness of the P. ginsengisoli SBSA genome was determined using 2 2 2 CheckM 1.0.12 [37] . For this, a database of marker genes specific for the family 2 2 3
Alcaligenaceae was constructed from the taxonomic marker genes provided with 2 2 4
CheckM. Homologs of these marker genes were searched in the assembled draft 2 2 5 genome of SBSA using HMMER algorithm. Completeness of the SBSA genome was 2 2 6 calculated on the basis of the number of Alcaligenaceae -specific markers, detected in 2 2 7 the genome of SBSA. Homologs of genes potentially involved in bacterial sulfur oxidation were then 2 2 9 searched either manually in the PGAP-annotated SBSA genome or by mapping/aligning 2 3 0 1 1 query gene sequences from other betaproteobacterial species onto the P. ginsengisoli 2 3 1 SBSA genome sequence using the PROmer utility of the MUMmer 3.23 package [38] .
3 2
Annotations of the ORFs identified by the latter method were corroborated by NCBI Homologous recombination-based techniques were used to generate insertional 2 3 7 mutations in the soxB (D7I39_07195), soxYZ (D7I39_07170 and D7I39_07175) and to generate this construct have been listed in Supplementary Table S1 resistant to rifampicin (50 µg mL -1 ) and streptomycin (100 µg mL -1 ) was used as the content of the genome was found to be 55.5% (Fig. 2.) while the highest contig size was Alcaligeneaceae; curated in the CheckM database. Apart from PGAP annotation, assembled contigs were also searched manually 3 0 8
for homologs of genes that are reported to be coding for the relevant enzymes involved Advenella kashmirensis WT001 (Fig. 3.) . sox operon of Pusillimonas ginsengisoli SBSA consisted genes encoding components of Sox system in the order of soxCDYZAXOB D7I39_07185, D7I39_07190 and D7I39_07195) ( Fig. 3.) ]. Additionally in P. ginsengisoli 3 2 2 within sox locus: one upstream of soxO, within the soxX ORF (indicated as P II in Fig.   3 3 0
1A), and another in the upstream of soxD (indicated as P I in Fig. 1A ). One potential 3 3 1
promoter sequence was predicted to be immediate upstream of cytC which preceded 3 3 2
tsdA (indicated as P T in Fig. 1A) . Notably, no promoter was predicted in the region 3 3 3 upstream of soxC, the first gene of this cluster. has been characterized so far at the molecular level. In this context, it is however 3 4 0 remarkable to note that no ORF similar to tetH was found in the P. ginsengisoli genome. D7I39_01415 and D7I39_01420 respectively) in the P. ginsengisoli SBSA genome. The tsdA, soxYZ and soxB genes of the P. ginsengisoli were individually Pg_KoB respectively and the sulfur-oxidizing potentials of the respective mutants were (however tetrathionate oxidation rate is slightly faster compared to wild type strain) when 3 5 8 grown in MSTrY medium ( Fig 1E) but in MSTY, chemolithotrophic oxidation of 3 5 9 thiosulfate to tetrathionate was totally abolished (Fig. 1D ). However, impairment of to be correct when Pg_KoYZ showed physiological behavior similar to the wild type 3 6 4 strain in MSTY and MSTrY medium respectively ( Fig.1F and 1G ). Tetrathionate- oxidizing abilities of the mutant Pg_KoB (Fig.1I ) was totally abolished when grown in 3 6 6
MSTrY medium. Whereas in MSTY medium, Pg_KoB converted 40mM S thiosulfate to 3 6 7 equivalent amount of tetrathionate within 48 h of incubation (Fig.1H ). binding reagents treated with similarly grown cells, these rates reduced to 92 nmol of 3 7 6
oxygen mg protein -1 min -1 for NEM-treated cells and 90 nmol of oxygen mg protein -1 min -3 7 7 1 for iodoacetamide-treated cells (Fig. 4A ). Tetrathionate-dependent oxygen 98 nmol of oxygen mg protein -1 min -1 , but cells treated with the thiol-binding reagents oxygen mg protein -1 min -1 by iodoacetamide-treated cells (Fig. 4B ). Sulfite-dependent experiments, data for only the former are shown ( Fig. 4A-C) . Reduction in tetrathionate- Role of glutathione as the thiol-source necessary for tetrathionate oxidation was chemolithotrophically grown cells pre-incubated with GSH with that of cells not 3 9 0 incubated with GSH. A twofold rise in the rate of tetrathionate-dependent (and not MSTry-grown cells pre-incubated with 10 mM GSH in comparison to the untreated sets 3 9 3 (Fig. 4D ). Since MSTY-and MSTrY-grown cells showed equivalent rate enhancements, data for only the former types are shown (Fig. 4D ). Effects of GSH on the activities of 3 9 5 the thiosulfate-, tetrathionate and sulfite-oxidizing enzymes of P. ginsengisoli were also 3 9 6
checked in the cell-free extracts of this organism. Here, also MSTY-and MSTrY-grown remained more or less unchanged ( Fig. 4E and G 
